The asymmetric unit of the title salt, C 4 H 5 FN 3 O + ÁC 6 H 4 NO 3 À , contains one 4-amino-5-fluoro-2-oxo-2,3-dihydropyrimidin-1-ium (5-fluorocytosinium, 5FC) cation and a 3-hydroxypicolinate (3HAP) anion. The 4-amino-5-fluoro-2-oxo-2,3-dihydropyrimidine molecule is protonated at one of the pyrimidine N atoms. The typical intramolecular N-HÁ Á ÁF and O-HÁ Á ÁO S(5) and S(6) hydrogenbond ring motifs are observed in the cations and anions. The protonated N atom and 2-amine group of the 5FC cation interact with the 3HPA anion through a pair of nearly parallel N-HÁ Á ÁO hydrogen bonds, forming a robust R 2 2 (8) ring motif. The ions are further linked by N-HÁ Á ÁN, O-HÁ Á ÁO, N-HÁ Á ÁO and C-HÁ Á ÁO hydrogen bonds, generating R 2 2 (7), R 3 3 (12) and R 6 5 (18) ring motifs, respectively, leading to supramolecular wave-like sheets parallel to (010). The crystal structure is further stabilized by C-HÁ Á Á interactions, generating a three-dimensional architecture.
Crystal structure of 4-amino-5-fluoro-2-oxo-2,3-dihydropyrimidin-1-ium 3-hydroxypyridine- The asymmetric unit of the title salt, C 4 H 5 FN 3 O + ÁC 6 H 4 NO 3 À , contains one 4-amino-5-fluoro-2-oxo-2,3-dihydropyrimidin-1-ium (5-fluorocytosinium, 5FC) cation and a 3-hydroxypicolinate (3HAP) anion. The 4-amino-5-fluoro-2-oxo-2,3-dihydropyrimidine molecule is protonated at one of the pyrimidine N atoms. The typical intramolecular N-HÁ Á ÁF and O-HÁ Á ÁO S(5) and S(6) hydrogenbond ring motifs are observed in the cations and anions. The protonated N atom and 2-amine group of the 5FC cation interact with the 3HPA anion through a pair of nearly parallel N-HÁ Á ÁO hydrogen bonds, forming a robust R 2 2 (8) ring motif. The ions are further linked by N-HÁ Á ÁN, O-HÁ Á ÁO, N-HÁ Á ÁO and C-HÁ Á ÁO hydrogen bonds, generating R 2 2 (7), R 3 3 (12) and R 6 5 (18) ring motifs, respectively, leading to supramolecular wave-like sheets parallel to (010). The crystal structure is further stabilized by C-HÁ Á Á interactions, generating a three-dimensional architecture.
Chemical context
Fluorinated pyrimidine and purine derivatives have received much interest because of their wide range of biological applications (Giner-Sorolla & Bendich, 1958) . 5-Fuorocytosine is a fluorinated pyrimidine derivative anti-metabolite drug and is also extensively used as an anti-fungal agent for the treatment of Candida and Cryptococcus (Vermes et al., 2000) . 5-Fluorocytosine is a versatile molecule that plays essential roles in many biological applications, such as antitumour, potential gene therapy and gene-directed prodrug therapy (GDEPT) in the treatment of cancer (Kohila et al., 2012) . The crystal structures of 5-fluorocytosine monohydrate, 5-fluorocytosine co-crystals and salts have also been reported (Louis et al., 1982; Tutughamiarso et al., 2012; Perumalla & Sun, 2014; Prabakaran et al., 2001) . The crystal structures of various salts and complexes of 3-hydroxypicolinic acid have also been reported (Quintal et al., 2000; Soares-Santos et al., 2003; Betz and Gerber, 2011; Nirmalram et al., 2011) .
We report herein the molecular structure of the title salt, formed from the reaction of 5-fluorocytosine with 3-hy- 
Structural commentary
The asymmetric unit contains a 5-fluorocytosinium cation and a 3-hydroxypicolinate anion (Fig. 1) . The 5-fluorocytosine molecule is protonated at N3, as is evident from the increase in the internal angle at N3 from 120.8 (5) in neutral 5-fluorocytosine (Louis et al., 1982) to 124.85 (15) . There is an intramolecular N-HÁ Á ÁF hydrogen bond with an S(5) ring motif between the N4 amino group and the F atom of the 5-fluorocytosinum cation. These hydrogen-bonding parameters are similar to those observed in 5-fluorocytosinium salicylate (Prabakaran et al., 2001 ). An intramolecular O-HÁ Á ÁO interaction forms an S(6) motif between the phenolic OH and carboxylate group, which is also observed in 3-hydroxypyridinium-2-carboxylate (Betz & Gerber, 2011) .
Supramolecular features
In the crystal structure, the carboxylate group of the 3-hydroxypicolinate anion (O3 and O4) interacts with the protonated N3 atom and the 4-amino group of the 5-fluorocytosinium moiety through a pair of N-HÁ Á ÁO hydrogen bonds, forming a robust R 2 2 (8) motif (Etter, 1990; Bernstein et al., 1995) . The 3-hydroxypicolinate (N2 and C12) atoms interact with the N1 atom and the exocyclic oxygen O2 atom of the 5-fluorocytosinium moiety through a pair of N-HÁ Á ÁN and C-HÁ Á ÁO hydrogen bonds, forming an R The asymmetric unit of the title compound, showing 30% probability displacement ellipsoids. Dashed lines represent hydrogen bonds. Table 1 . Dashed lines represent hydrogen bonds. Table 1 Hydrogen-bond geometry (Å , ).
Cg is the centroid of the N2/C8-C12 ring. 
Figure 3
The wavy sheets interlinked by C-HÁ Á ÁO hydrogen bonds. Dashed lines represent hydrogen bonds (see Table 1 for details).
connected on the other side by R 3 3 (12) and R 6 5 (18) motifs formed (Bernstein et al., 1995) through C-HÁ Á ÁO and N-HÁ Á ÁO hydrogen bonds involving the O2 and N4 atoms of the 5-fluorocytosinium cation and the symmetry-related C6 atom of the another cytosinium cation and O1 atoms of 3-hydroxypicolinate anions, generating a wavy sheet-like structure parallel to (010) (Fig. 2) . These wavy sheets are interconnected via C10-H10Á Á ÁO2 hydrogen bonds (Fig. 3) . The crystal structure is further stabilized by C-HÁ Á Á interactions between 3-hydroxypicolinate anions, Table 1 .
Synthesis and crystallization
Hot aqueous solutions of 5-fluorocytosine (32 mg, Alfa Aesar) and 3-hydroxypicolinic acid (37 mg, Alfa Aesar) were mixed in a 1:1 molar ratio. The resulting solution was warmed over a water bath for half an hour and then kept at room temperature for crystallization. After a week, colourless prismatic crystals were obtained.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . All H atoms were initially located in difference Fourier maps and were subsequently treated as riding atoms in geometrically idealized positions, with C-H = 0.93, N-H = 0.86 and O-H = 0.83 Å , and with U iso (H) = 1.2U eq (C,N) and U iso (H) = 1.5U eq (O). A view of the C-HÁ Á Á interactions shown as dashed lines. Symmetry codes are given in Table 1 . 
4-Amino-5-fluoro-2-oxo-2,3-dihydropyrimidin-1-ium 3-hydroxypicolinate
Crystal data ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. Symmetry codes: (i) x−1/2, −y+3/2, −z+1; (ii) x−1/2, y, −z+1/2; (iii) −x+1, y−1/2, −z+1/2; (iv) x+1/2, −y+3/2, −z+1; (v) −x+3/2, y−1/2, z.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å

